Abstract Extant literature suggests that patient-therapist gender matching may be associated with psychotherapy retention. We examined this relationship in a national cohort of Veterans (n = 506,471) initiating psychotherapy for posttraumatic stress disorder (PTSD) using multivariate logistic regression models. Overall, women were retained in psychotherapy at higher rates than men. When patient and therapist factors as well as practice patterns are considered, gender match between female patients with PTSD and female therapists was not a positive predictor of psychotherapy retention. Contrary to our expectations, gender match between male patients with PTSD and male therapist was a negative predictor of psychotherapy retention.
Posttraumatic stress disorder (PTSD) is a mental health condition characterized by intrusive memories of the event, avoidance of reminders of the event, negative alterations in cognitions and mood, and alterations in arousal and reactivity following exposure to a traumatic event (APA 2013) . PTSD affects approximately 6 % of the United States population during their lifetime (Pietrzak et al. 2011) . Clinical practice guidelines consistently identify psychotherapy as a first-line treatment for PTSD (ACPMH 2007; IOM 2008; ISTSS 2009; NICE 2005 ; VA/ DoD 2010). However, many patients who initiate psychotherapy for PTSD do not complete treatment (Schottenbauer et al. 2008) . For example, one study examining psychotherapy use in a national cohort of patients newly diagnosed with PTSD found that among those who started psychotherapy, half received three or fewer sessions (Cully et al. 2008) .
Although there are differing perspectives on what constitutes psychotherapy retention, prior studies have often defined eight psychotherapy sessions as the amount typically required to achieve a benefit. Outcomes research in psychotherapy for anxiety and depressive disorders has indicated that half of patients achieve a clinically meaningful improvement after eight sessions (Howard et al. 1986) . Similarly, most patients who respond to evidencebased psychotherapies for PTSD have achieved the bulk of their gains by session eight (e.g., Galovski et al. 2012; Tuerk et al. 2011) . Studies using this definition consistently indicate that \10 % of PTSD patients complete eight sessions of psychotherapy (Cully et al. 2008; Mott et al. 2014; Spoont et al. 2010) . A growing body of research has examined factors that impact psychotherapy retention among PTSD patients, focusing primarily on patient characteristics (Erbes et al. 2009; Garcia et al. 2011; Gros et al. 2011; Spoont et al. 2015) . Comparatively less research has examined how therapist characteristics, or how the match of patient and therapist characteristics, may impact psychotherapy retention.
A theoretical basis for patient-therapist matching originates from the social psychology literature, which suggests that people identify with others who are similar to themselves (Festinger 1954) . When lacking objective methods to evaluate their beliefs, people tend to compare themselves to others, and tend to choose people similar to them to make these comparisons. Therefore, patients who identify with their therapists may in turn be more likely to remain in psychotherapy. While gender is only one aspect of identity, it has been frequently investigated as a predictor of treatment alliance and treatment retention (Bhati 2014) . Empirical investigations of the impact of patienttherapist gender match on psychotherapy retention in female psychiatric patients (Fujino et al. 1994 ) and adolescents with substance use disorders (Wintersteen et al. 2005) suggest an advantage for gender-matched patients. Others have found that patient-therapist gender match was unrelated to psychotherapy retention (Elkin 1994; Sterling et al. 1998 ). The effect of gender matching may be moderated by patient factors such as age, ethnicity, presenting problem, or by therapist factors such as training or years of professional experience. In prior studies, however, thorough examination of potential moderators has been limited by moderate sample sizes and underrepresentation of male patients.
There are no current data regarding the effect of patienttherapist gender matching for patients with PTSD. Some limited data, however, that examine the effect of patient or therapist gender. Those studies show inconsistent effects of gender on PTSD treatment retention (Lange et al. 2001; Paivio et al. 2004; Sijbrandij et al. 2007) . Primary care research indicates that women disclose more psychosocial information to female physicians (Hall and Roter 2002; Roter and Hall 2004) and female trauma survivors are more likely to disclose information about traumas such as interpersonal violence to female physicians (Brown et al. 1993; Lo Fo Wong et al. 2006) . This is consistent with psychotherapy literature showing that women report a therapist gender preference more commonly than men and those with a preference tend to request female therapists (Cooper 2006; Landes et al. 2013; Pikus and Heavey 1996; Speight and Vera 2005) . However, it is unknown whether this preference translates into better psychotherapy retention rates for patients with PTSD.
Given the substantial burden of untreated PTSD symptoms on both the individual patient (Frayne et al. 2011; Kessler 2000) and the healthcare system (Ivanova et al. 2011) , identification of factors that promote psychotherapy retention is a priority. If patient-therapist gender match does enhance retention rates, this can inform the optimal assignment of patients to therapists and the particular circumstances when arranging a gender match are most critical. Our objective in the current study was to examine the effect of patient-therapist gender match on psychotherapy retention for patients with PTSD. Seeking to extend existing research conducted on more modest samples, we used a large cohort of United States veterans, which allowed for the examination of patient and therapist factors that may modify the effect of gender match. We expected higher retention rates when patienttherapist dyads were gender matched, even after controlling for patient and therapist factors as well as practice patterns.
Method Data Source
We used the Veterans Affairs (VA) corporate data warehouse (CDW) to identify patients with new PTSD treatment episodes from fiscal year 2004 through fiscal year 2013. We obtained patient demographic and encounter information as well as psychotherapist demographic data from the CDW. The XXXX XXXX Committee for the Protection of Human Subjects approved this study.
Participants
We included VA users who received a primary diagnosis of PTSD (309.81) at two or more outpatient encounters, at least one of which occurred in a mental health setting, over the course of 90 days between October 1 2003 and September 30 2013. Patients were excluded if they had received a PTSD diagnosis in the prior two years. When patients met the cohort inclusion criteria multiple times over the 10-year period, only their first episode was included. We examined treatment receipt in the year following the first diagnosis. Patients were included in this analysis if they initiated individual psychotherapy in the 6 months following their first PTSD diagnosis. Because of changes in current procedural technology (CPT) codes initiated in 2012, our crosswalk indicated that we needed to include both psychotherapy and psychotherapy with medication management CPT codes in order to maintain consistency across fiscal years. These CPT codes included: 90804-90819, 90821-90824, 90826-90829, 90832-90834, 90836-90841, 90843, 90845, 90863, and 96152 .
Therapists
We identified unique provider codes for all therapists initiating individual psychotherapy with patients in our cohort. Provider codes were linked to a table of provider information containing information about their gender, age, number of years of VA service, and whether they had prescription privileges.
Therapy Retention
We linked each patient to the therapist with whom he or she completed his or her initial session of individual psychotherapy. We defined therapy retention as completing eight or more sessions with that same therapist over the 6 months following the initial session. Three standards for treatment retention have been used in prior work examining psychotherapy receipt using VA administrative data. Cully et al. (2008) and Mott et al. (2014) used the most liberal period of eight sessions over 1 year. Spoont et al. (2010 Spoont et al. ( , 2015 used eight sessions over a period of 6 months, and Seal et al. (2010) used nine sessions over a period of 15 weeks. To be consistent with existing literature, we chose the mid-range standard of eight sessions over 6 months.
Potential Moderators
We examined four groups of potential moderators including patient-therapist gender match, patient factors, therapist factors, and practice patterns. First, we stratified patients and therapists into four potential match groups: (1) Female Patient-Female Therapist, (2) Female PatientMale Therapist, (3) Male Patient-Female Therapist, and (4) Male Patient-Male Therapist. Second, we examined patient factors including age, ethnicity, race, VA service connected disability rating, military service era, and military exposure including sexual trauma and combat. VA service connection disability rating indicates the percentage of each Veteran's medical impairment that is due to military service. Third, we examined therapist factors including age, number of years of VA service, and whether they had prescription privileges. Fourth, to account for individual practice patterns, we developed a therapist retention rate. To calculate therapist retention rate, we divided the number of patients in the cohort with whom each therapist completed eight sessions or more by the number of patients with whom each therapist initiated treatment. We created an interaction term for therapist retention rate and fiscal year. Prior research has indicated that both due to an influx of new patients in the early years of the cohort (Rosenheck and Fontana 2007) and the cumulative effects of mental health hiring initiative by the later years of the cohort (Hermes et al. 2012; Wagner et al. 2011 ) the amount of psychotherapy an individual therapist would have capacity to deliver varied from year to year.
Analysis
We compared therapist characteristics by gender using t tests and Chi Square analyses where appropriate, using a Bonferroni correction for multiple testing. We compared patient characteristics by patient-therapist match group using Chi Square analysis, using Bonferroni correction for the omnibus tests and then conducting relevant pairwise testing. We constructed a series of logistic regression models to predict the effect of patient-therapist gender match on psychotherapy retention. We began with a univariate model including patient-therapist gender match as the independent variable and psychotherapy retention as the dependent variable. We then sequentially added independent variables representing patient characteristics and therapist characteristics. Finally, we added the interaction term for therapist retention rate and fiscal year. We used this interaction term to account for individual practice patterns, as we were unable to perform a nested model due to the very high number of therapists caring for patients in the cohort. All analyses were performed in SAS version 9.4 (SAS Institute, Cary NC).
Results
There were 506,471 patients in the cohort, which included 46,330 women (9.2 %) and 460,141 men (90.9 %). Patients initiated psychotherapy with 20,657 therapists, including 8297 male therapists (40.2 %) and 12,360 female therapists (59.8 %). Each therapist initiated psychotherapy with a mean of 24.5 patients (SD = 45.9) from the cohort. Female therapists were younger, had fewer years of VA service, were less likely to have prescription privileges, and had higher psychotherapy retention rates (Table 1) .
Female patients were younger, more likely to be from minority populations, and tended to have been in the military during more recent service eras (Table 2) . Female patients were far more likely than male patients to report sexual trauma and less likely to have been exposed to combat. Female patients who reported sexual trauma were more likely to see a female therapist and female patients who reported combat exposure were more likely to see a male therapist, and the same held true for male patients. Younger male patients tended to see female therapists whereas older male patients tended to see to male therapists. The largest differences were among male patients who served during the Vietnam Era, who tended to see male therapists and among male patients who served during the Persian Gulf and Iraq and Afghanistan Eras, who tended to see female therapists.
Among the 506,471 patients who initiated psychotherapy, 40,188 (7.9 %) completed eight or more sessions with their initial therapist. Female patients who saw female therapists had the highest retention rate, whereas male patients who saw male therapists had the lowest retention rate. Furthermore, both female patients and male patients were more likely to complete eight or more sessions when assigned to a female therapist. Although not used in this categorical analysis, the average number of sessions completed followed the same pattern: female patients who saw female therapists completed the highest number of sessions (mean 4.4, median 3), followed by female patients who saw male therapists (mean 3.3, median 2), male patients who saw female therapists (mean 3.2, median 2), and male patients who saw male therapists (mean 2.9, median 2).
We constructed our predictive model for psychotherapy retention in four stages (Table 3) . In the first model, we entered the four dyads and obtained a c statistic of 0.58, meaning that the univariate model predicted psychotherapy retention in 58 % of cases. Odds for the highest-completing dyad (female patient and female therapist) were 3.22 (95 % CI 3.12, 3,33; p \ 0.0001) compared to the lowest-completing dyad (male patient and male therapist, which served as the reference dyad). In the second model, we added patient characteristics including age group, ethnicity, race, service-connected disability, service era, sexual trauma, and combat exposure. The c statistic increased to 0.62 while the odds ratio for highest-versus lowest-completing dyad was reduced to 2.07 (95 % CI 1.98, 2.16; p \ 0.0001). In the third model, where we added therapist variables of therapist age, time in VA service, and prescription privileges, the c statistic increased to 0.73 while the odds ratio for highest-versus lowest-completing dyad was reduced to 1.79 (95 % CI 1.71, 1.87; p \ 0.0001).
In our final model, we added the therapist retention rate and fiscal year interaction term to the patient and therapist factors listed in the previous paragraph, which increased the c statistic to 0.86, and decreased the odds ratio for highest-versus lowest-completing dyad to 1.32 (95 % CI 1.26,1.38; p \ 0.0001). Odds ratios for all dyad pairings remained positively correlated and statistically significant compared with the male patient and male therapist reference group. Notably, however, therapist gender became less important within patient gender groups when other factors were considered. In fact, the confidence intervals for female patients matched with female therapists and female patients matched with male therapists overlapped (OR 1.32; 95 % CI 1.26, 1.38; p \ 0.0001 vs. OR 1.27; 95 % CI 1.18, 1.37; p \ 0.0001), and the magnitude of the difference between male patients matched with female therapists and male patients matched with male therapists was greatly reduced (OR 1.06; 95 % CI 1.04, 1.09; p \ 0.0001).
Although our primary aim was to examine therapist and patient gender matching, we found that multiple covariates were significant predictors of psychotherapy retention in our final model. Patients in all age groups younger than age 65 were more likely to complete eight sessions of psychotherapy, with those between ages 35 and 54 having the greatest odds of retention. Patients identifying as Hispanic and Latino, Native American, or African Americans had lower odds of psychotherapy retention compared to those who identified as white. Patients with no service-connected disability had the lowest odds of psychotherapy retention and groups with increasing ratings beginning at the 10 % level were associated with increasingly higher retention rates. Veterans of World War II, the Korean War, and the Iraq and Afghanistan Wars had lower odds of psychotherapy retention than post-Vietnam Era Veterans. Sexual trauma increased the odds of completing eight sessions of psychotherapy whereas combat trauma decreased the odds. Patients who saw therapists who were older than 65 had the lowest odds of completing psychotherapy, whereas those assigned to the small group of psychotherapists who had worked in the VA for greater than 30 years had the highest odds of retention. Finally, having a therapist with prescription privileges was associated lower odds of completing eight or more sessions of psychotherapy.
Discussion
Contrary to our expectation, gender match between patients with PTSD and therapists is not a positive predictor of psychotherapy retention when other patient and therapist factors are considered. Although the raw odds ratios were in agreement with prior research demonstrating a benefit to gender match among female patients, our large sample size allowed us to control for practice patterns, where patients who are more likely to complete eight or more sessions of psychotherapy are systematically seen by female therapists. Our unexpected finding of a small but significant increase in treatment retention when male patients were seen by female therapists is unique to our study and was facilitated by a large male patient population not included in other studies on gender matching (e.g., Fujino et al. 1994) . Women were more likely than men to complete eight or more sessions of psychotherapy, but their odds of retention with a female or a male therapist were not significantly different. Men, on the other hand, were less likely to complete eight or more sessions of psychotherapy when matched with a male therapist. Therefore, it does appear that gender matters in patient-therapist matching, but it matters less than we thought and in a different way than we expected. Though our significant finding applies only to men, this is highly relevant finding in the VA, where over 90 % of patients in our cohort initiating psychotherapy for PTSD were men. Though we observed that male patients were more likely to be retained in psychotherapy with female therapists than with male therapists, we do not recommend that clinics begin systematically matching male patients to female therapists on the basis of this single study. The findings from this single study warrant replication, and the mechanism by which female therapists may more successfully retain patients in psychotherapy is worthy of investigation. If future research can identify a particular aspect of the male patient-female therapist dynamic or a characteristic among female therapists that promotes treatment adherence, perhaps this would elucidate strategies that could be used by all therapists to promote engagement and retention.
A number of patient factors remained predictive of therapy retention even after considering patient-therapist gender matching. Many of these factors (e.g., minority patients and older patients) are consistent with prior psychotherapy literature (Cully et al. 2008; Quinones et al. 2014; Spoont et al. 2015) and highlight the need to further explore other disparities in psychotherapy treatment. Other findings, such that combat veterans and Vietnam-era veterans are most often matched with male therapists, are unique to this data set and deserve replication. It is quite possible that these matching patterns are the result of appropriate deference to patient preference for therapist. However, we need further examination of the mechanisms by which patient preferences for therapists are assessed and honored.
Similarly, a number of therapist factors remained significant predictors of treatment retention even after considering the effect of gender matching. Younger therapists were more likely to have patients who completed eight sessions. In each younger therapist age group, the retention rate was greater. Other therapist factors may be an artifact of incorrect coding. For example, it seems likely that the lower retention rate among therapists who can prescribe medications is at least partially due to miscoding of medication management visits as psychotherapy visits.
This work points out the need to better understand the existing processes and culture that determine how each patient is matched to a therapist. We see evidence of some defined patterns. For example, women with military sexual trauma and younger patients tend to see female therapists. It also appears that there may be a trend that older patients and combat veterans see male therapists. In some cases these may be intentional referral and patterns that result in better care, but in other case they may result from unconscious bias and not serve patients interests. In any case, the referral processes for therapy is an area that would benefit from further investigation.
The limitations to our work are considerable. These limitations tend to group around two issues: the lack of outcome measures and incomplete demographic data for both therapists and patients. We assume, based on prior literature that stopping psychotherapy prior to eight sessions is associated with less improvement. That assertion must be taken with caution, as we have no outcome data on this sample. Indeed, it has been documented that some PTSD patients conclude treatment because they had improved prior to the eighth session (Galovski et al. 2012; Kelly et al. 2009; Stein et al. 2012 ). This issue is relevant, as we have no information about the content of the psychotherapy sessions. It is possible that male patient-male therapist dyads are more likely to use evidence based psychotherapy approaches and improve and terminate prior to session eight. Our multivariate analysis accounted for only basic patient and therapist characteristics. Because of this we were unable to examine the effect of patient-therapist matching on other characteristics such as race, ethnicity, preferred language, or cultural knowledge. It is likely that other unaccounted patient or therapist factors would further erode, or enhance, the effect of gender matching. Three examples of factors that deserve further exploration are military exposure, sexual orientation, and sexual identity. We had relatively blunt information about military exposures including two categorical classifiers regarding combat exposure and sexual trauma. Further information such as the extent of combat exposure and gender of sexual assailants could qualify the relationships that we observed. We did not have any information about sexual orientation or sexual identity. This may have resulted in false assumptions about how patients would identify with their therapists based on gender and could have resulted in misclassification bias.
Our preliminary analysis suggests that matching therapists and patients by gender has different effects on the likelihood of psychotherapy retention in women and men with PTSD; women were more likely to be retained in therapy in the case of gender matching and the opposite was true for men. When we considered basic demographic factors of patients and therapists, the effect of gender matching disappeared in women. However, there remained a small increase in treatment retention for male patients assigned to female therapists. Determining the mechanism of this relationship could support interventions to improve psychotherapy retention for male patients, who have lower rates of psychotherapy retention than female patients. Finally, future work should consider treatment matching on a wider array of factors (other than gender), and should explore the processes through which patients are assigned to a particular therapist. 
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